Pin1 is required for ultraviolet A-stimulated cyclooxygenase-2 induction in mouse epidermal cells.
Ultraviolet A (UVA) radiation (320-400 nm) is considered a major cause of human skin photoaging and skin cancer. Overexpression of cyclooxygenase-2 (COX-2) leads to prostanoid formation in skin tissue, disturbs the balance between proliferation and apoptosis, and subsequently promotes tumorigenesis. The peptidyl-prolyl isomerase Pin1 is known to be overexpressed in most cancer cell types and plays an important role in oncogenesis. Here, we studied whether exposure of JB6 Cl41 mouse epidermal cells to UVA affects COX-2 expression and the possible involvement of Pin1 activation. UVA increased COX-2 protein expression and prostaglandin E2 production in an energy-dependent manner. Pre-exposure of JB6 Cl41 cells to UVA potentiated epidermal growth factor-induced anchorage-independent growth; this effect was significantly suppressed by inhibition of COX-2. UVA-stimulated COX-2 expression was significantly decreased by inhibition of Pin1. The increased COX-2 gene transcription in response to UVA was preceded by activation of the transcription factors nuclear factor-κB (NF-κB), cAMP response element-binding protein (CREB), CCAAT/enhancer-binding proteins α and β (C/EBPα and C/EBPβ) and c-Jun/activator protein-1 (AP-1). Pin1 inhibitor treatment suppressed the activation of NF-κB, CREB, and C/EBP by UVA irradiation. Conversely, JB6 C141 cells overexpressing Pin1 showed increased basal COX-2 expression and NF-κB, CREB, C/EBP, and AP-1 activities. These results suggest that UVA-induced COX-2 expression is mediated by Pin1 activation and this is associated with malignant transformation of epidermal cells.